Abstract The presentation of long-chain fatty acid oxidation disorders (FAOD), unlike short and medium-chain disorders can be with secondary defects in mitochondrial function along with typical features of FAOD. We report an infant with Reye-like presentation and acylcarnitine profile suggestive of very-long-chain acyl-CoA dehydrogenase deficiency who had lactic acidosis and urine gas chromatographic pattern of mitochondrial defects.
Introduction
Fatty acid oxidation (FAO) is a pivotal pathway for energy homeostasis specifically in liver, heart and skeletal muscles during catabolic stress. Very-long-chain acyl-CoA dehydrogenase (VLCAD) is a key enzyme involved in the early steps of long-chain FAO spiral in mitochondria. VLCAD deficiency (VLCADD) has heterogeneous clinical phenotypes with varying severity and the most common infantile onset hepatic form presents with hypoketotic hypoglycemia and hepatomegaly resembling Reye-syndrome [1] . The distinguishing feature of FAO disorders (FAOD) is absence of ketosis and lactic acidosis with specific blood acylcarnitine pattern and dicarboxylic aciduria. We discuss an infant with Reye-like presentation with lactic acidosis and characteristic acylcarnitine profile of VLCADD and urine chromatography suggestive of defects in mitochondrial energy production and discuss the pathophysiology of the same.
Case Report
A six-month old female was referred with fever and vomiting since 3 days and recurrent generalized tonic clonic convulsions since 1 day. She was second born to non-consanguineous couple at term with normal perinatal and developmental history. Two weeks prior she was hospitalized elsewhere for acute lower respiratory infection following which she was not able to hold her head steady or roll over. Family history was negative for developmental delay, cardiac illness or infant deaths. On examination her weight and head circumference were at third and length at 50th centiles. Her vitals were stable. Glasgow coma scale was 12/15 and fontanelle normal. (Table 1 ). Urine gas chromatography mass spectrometry (GC/MS) was suggestive of mitochondrial energy defect (Table 1 ; Fig. 1 ). Enzyme assay could not be done due to non-availability. Creatine kinase (108 U/L) and echocardiogram were normal. In addition to IV antibiotics, child was started on carnitine (100 mg/kg/day) with biotin (10 mg/day) and thiamine (100 mg/day), which were continued for 2 weeks. Avoidance of fasting, frequent feeding and medium chain triglyceride supplementation were advised at the time of discharge. Carnitine, thiamine and biotin were supplemented during intercurrent infections. In the 1 year follow up child has gained milestones with no crisis.
Discussion
Reye-like presentation in children is seen with several metabolic disorders, central nervous system infections, toxins and drug ingestion. Though presentation suggested partially treated meningitis, a metabolic etiology specifically FAOD precipitated by crisis was considered in view of non-ketotic hypoglycemia, hepatomegaly and developmental regression. Defective synthesis of ketone bodies with increased utilization of glucose and impaired gluconeogenesis due to lack of acetyl CoA results in non/hypoketotic hypoglycemia in these disorders. Profound encephalopathy with moderate to severe lactic acidosis with abnormal neuro-imaging characterizes mitochondrial dysfunction. Moderate to severe lactic acidosis is reported in long-chain FAOD in contrast to medium-chain in the absence of anoxia or poor perfusion. Intra mitochondrial accumulation of long-chain acyl-CoA esters and reduced cofactors inhibits oxidative phosphorylation which constitutes the functional final common pathway of ATP production and pyruvate oxidation resulting in lactic acidosis [2] . The FAO spiral also requires ATP and reoxidised cofactors for its continued activation [2] [3] [4] . Thus the two pathways are mutually dependent on each other and hence the diagnosis of these disorders based on clinical presentation and investigations may be difficult in resource limited setting as in our case [5] . A specific acyl-carnitine profile in the blood is more definitive for the diagnosis of VLCADD [6, 7] . Urine organic acid pattern may be uninformative in VLCADD [8] . Urine gas chromatography in our case showed elevated levels of lactic acid and phosphoric acid suggestive of secondary mitochondrial energy defect. FAODs are usually missed as the biochemical parameters can be normal in between metabolic crises and the diagnosis is made only with strong suspicion during catabolic state. In addition to supportive management, bezafibrate an agonist of peroxisome proliferating activator receptor is a new treatment option in VLCADD [9] .
In conclusion, it is important to consider metabolic disorder in an infant with Reye-like presentation and lactic acidosis does not rule out FAOD. The prognosis is good in infantile onset hepatic form with diet management alone, hence the need for prompt diagnosis.
